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1
DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to Chinese patent
application No. 202022208625.0 filed on Sep. 30, 2020. The
entire contents of the above-listed application 1s hereby
incorporated by reference for all purposes.

TECHNICAL FIELD

The present disclosure relates to the field of display
technology, and to a display device.

BACKGROUND

With the development of display technology, large-size
display devices are increasingly popular among people,
especially for picture screen display products, which are
suitable for attaching usage environments, and generally
have a larger size than ordinary displays.

At present, structure of an ordinary display has problems
of many components, complicated installation and time-
consuming installation process. The above-mentioned prob-
lems are more obvious when the large-size display device
with a usual structure 1s adopted.

SUMMARY

In a first aspect, the embodiments of the present disclosure
provides a display device, including: a display module
including a display panel; a back cover including a main
cover body and an auxiliary cover body that are detachably
connected; a circuit board; and a frame module including (1)
an outer frame body, and (11) an 1nner frame body embedded
in an 1mner wall of the outer frame body and connected with
the outer frame body. Where the display module 1s fixedly
connected to the inner frame body; the circuit board 1s fixed
on the auxiliary cover body and 1s electrically connected to
the display module; the back cover faces a surface of the
display module away from a display surface, and the back
cover 1s {ixedly connected with the outer frame body and/or
the mner frame body.

According to a possible embodiment of the present dis-
closure, the main cover body 1s fixedly connected to the
outer frame body and/or the mnner frame body, and an
opening 1s provided on the main cover body; the auxiliary
cover body 1s connected to the main cover body through the
opening, the auxiliary cover body includes a groove having
an opening direction facing the display module, and the
circuit board 1s fixed on a surface of the groove.

According to a possible embodiment of the present dis-
closure, the main cover body and the auxiliary cover body
are made of different matenals.

According to a possible embodiment of the present dis-
closure, the main cover body 1s made of plastic matenal, and
the auxiliary cover body 1s made of metal material.

According to a possible embodiment of the present dis-
closure, the main cover body 1s made of electromagnetic
shielding material or conductive material.

According to a possible embodiment of the present dis-
closure, a thermally conductive layer 1s provided between a
chip on a surface of the circuit board facing the auxiliary
cover body and the auxiliary cover body.

According to a possible embodiment of the present dis-
closure, the circuit board has an engagement hole, a surface
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2

of the groove has an engagement block, and the circuit board
1s fixed to the auxiliary cover body through the engagement
hole and the engagement block.

According to a possible embodiment of the present dis-
closure, a distance between the circuit board and the auxil-
lary cover body 1s substantially smaller than a distance
between the circuit board and the display module.

According to a possible embodiment of the present dis-
closure, the inner frame body includes a plurality of side
frames connected end to end in sequence, the plurality of the
side frames are connected to form a frame shape, and two
adjacent side frames are fixedly connected by an adapter.

According to a possible embodiment of the present dis-
closure, each of the adapters connects two of the side frames
extending 1n different directions.

According to a possible embodiment of the present dis-
closure, the plurality of the side frames include a first side
frame and a second side frame that are connected with each
other, one end surface of the first side frame 1s attached to
one end surface of the second side frame, the adapter is
arranged on a side away from the outer frame body, and 1s
connected to the first side frame and the second side frame.

According to a possible embodiment of the present dis-
closure, the first side frame and the second side frame
respectively include: a main frame body arranged to be
attached along the inner wall of the outer frame body; and
a side frame body connected to the main frame body and
extending to a side away from the outer frame body. Where
the adapter includes: a first side surtace attached to the main
frame body of the first side frame, a second side surface
attached to the side frame body of the first side frame, a third
side surface attached to the main frame body of the second
side frame, and a fourth side surface attached to the side
frame body of the second side frame.

According to a possible embodiment of the present dis-
closure, the first side frame and the second side frame are
respectively provided with a slot on a side facing away from
the outer frame body, and the adapter 1s embedded in the
slots.

According to a possible embodiment of the present dis-
closure, an inner wall of the slot of the first side frame close
to the second side frame includes a limiting surface facing
the second side frame and used to limit the adapter connect-
ing the first side frame and the second side frame.

According to a possible embodiment of the present dis-
closure, the plurality of the side frames further includes a
third side frame and a fourth side frame, and the first side
frame, the second side frame, the third side frame, and the
fourth side frame are connected end to end to form a frame
shape; where, on the first side frame and the third side frame
facing the first side frame, inner walls of the slots arranged
close to the second side frame respectively include a limiting
surface facing the second side frame and used to limit the
adapter; on the first side frame and the third side frame, 1nner
walls of the slots arranged close to the fourth side frame
respectively include a limiting surface facing the fourth side
frame and used to limit the adapter; both ends of the second
side frame and both ends of the fourth side frame are
respectively connected to the first side frame and the third
side frame.

According to a possible embodiment of the present dis-
closure, a through hole 1s defined on the 1nner frame body,
and a blind hole 1s provided on the outer frame body at a
position opposite to the through hole; the display module
turther includes an antenna, where the antenna penetrates the
through hole, extends into the blind hole, and 1s fixed on the
outer frame body.
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According to a possible embodiment of the present dis-
closure, an outer surface of the antenna 1s provided with a
first insulating layer.

According to a possible embodiment of the present dis-
closure, the mner frame body and the outer frame body are
connected by a screw, and an insertion direction of the screw
1s a direction from the inner frame body to the outer frame
body.

According to a possible embodiment of the present dis-
closure, the outer frame body 1s made of wood or plastic
material, and the inner frame body 1s made of metal.

According to a possible embodiment of the present dis-
closure, the display device further includes a fixing plate
provided between the display module and the main cover
body, and the fixing plate includes a first fixing hole and a
second fixing hole, the fixing plate 1s fixed on the display
module through the first fixing hole, and the second fixing
hole corresponds to a hole position of the main cover body.

BRIEF DESCRIPTION OF THE FIGURES

In order to 1llustrate the technical solutions of the embodi-
ments of the present disclosure or the related art 1n a clearer
manner, the drawings desired for describing the embodi-
ments of the present disclosure will be described heremaftter
briefly. Obviously, the following drawings merely relate to
some embodiments of the present disclosure, and based on
these drawings, a person skilled in the art may obtain the
other drawings without any creative eflort.

FIG. 1 1s an exploded schematic view of a display device
according to the present disclosure;

FIG. 2 1s a perspective view of an outer frame body
according to an embodiment of the present disclosure;

FIG. 3 1s a first perspective view of an mnner frame body
according to an embodiment of the present disclosure;

FIG. 4 1s a second perspective view of an inner frame
body according to an embodiment of the present disclosure;

FIG. 5 1s first partially enlarged schematic view of an
inner frame body according to an embodiment of the present
disclosure:

FIG. 6 1s a second partially enlarged schematic view of an
iner frame body according to an embodiment of the present
disclosure;

FI1G. 7 1s a schematic view of one frame of an inner frame
body according to an embodiment of the present disclosure;

FIG. 8 1s third partially enlarged schematic view of an
inner frame body according to an embodiment of the present
disclosure:

FIG. 9 1s a schematic view of an adapter according to an
embodiment of the present disclosure;

FIG. 10 1s a back view of a display device according to the
present disclosure;

FIG. 11 1s a side view of a display device according to an
embodiment of the present disclosure.

DETAILED DESCRIPTION

Hereinafter, the technical solutions in the embodiments of
the present disclosure will be described clearly and thor-
oughly 1n conjunction with the drawings in the embodiments
of the present disclosure. Obviously, the described embodi-
ments are part of the embodiments of the present disclosure,
but not all of the embodiments. Based on the embodiments
in the present disclosure, all other embodiments obtained by
a person of ordinary skill 1n the art without creative eflorts
should fall within the protection scope of the present dis-
closure.
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In order to solve the problem of complicated installation
and time-consuming installation process of display devices
in related art, embodiments of the present disclosure provide
a display device. In which an outer frame body and an 1nner
frame body are combined to form a frame module, and a
back cover body includes a main cover body and an auxil-
1ary cover body that are detachably connected, a circuit
board 1s provided on the auxiliary cover body, and the circuit
board 1s installed on the display module to form a display
integrated module combining a back shell and the display
module. The frame module and the display integrated mod-
ule are combined and assembled to form the display device,
so that the mstallation and assembly of the display device 1s
simpler and more convenient.

Specifically, as shown in FIG. 1, the display device 10
according to the embodiments of the present disclosure,
includes: a display module 100 including a display panel; a
back cover 210 including a main cover body 211 and an
auxiliary cover body 212 that are detachably connected; a
circuit board 220 fixed on the auxiliary cover body 212; and
a frame module 300 including an outer frame body 310, and
an 1mner frame body 320 embedded 1n an 1mner wall of the
outer frame body 310 and connected with the outer frame
body 310. And the display module 100 1s fixedly connected
to the mner frame body 320; the circuit board 220 1s 1nstalled
on the display module 100 and 1s electrically connected to
the display module 100; the back cover 210 faces a surface
of the display module 100 away from a display surface, and
the back cover 210 1s fixedly connected with the outer frame
body 310 and/or the mnner frame body 320.

In the display device 10 of this embodiment, the outer
frame body 310 and the inner frame body 320 are both
formed 1nto a frame-shaped structure, and the mner frame
body 320 1s embedded in the mner wall of the outer frame
body 310 along each inner wall surface of the outer frame
body 310, and a space enclosed by the inner frame body 320
forms an installation space of the display module 100.

In the embodiments of the present disclosure, optionally,
the outer frame body 310 and the mner frame body 320 are
detachably connected. Assembly between the outer frame

body 310 and the 1nner frame body 320 1s facilitated through

the detachable manner. For example, detachable connection
between the outer frame body 310 and the inner frame body
320 includes but 1s not limited to only including buckle
connection and screw connection.

Further, 1n the embodiments of the present disclosure, the
outer frame body 310 and the inner frame body 320 are
made of a same material, or they may be made of diflerent
materials. In one implementation, optionally, the inner frame
body 320 1s made of a metal material, for example, made of
a material including aluminum or aluminum alloy. The outer
frame body 310 1s made of wood or plastic. In addition, the
inner frame body 320 1s made of a metal material to ensure
stability when the display module 100 and the inner frame
body 320 are fixedly connected. The outer frame body 310
1s made of wood or plastic materials so that display require-
ments of the display device 10 can be met.

In the embodiments of the present disclosure, the display
module 100 includes any one of an OLED display panel and
a liquid crystal display panel, which 1s not specifically
limited.

Where, by installing the circuit board 220 for display
control of the display module 100 on the back cover 210,
after the circuit board 220 1s 1nstalled on the display module

100, the display module 100 and the back cover 210 are
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combined to form a display integrated module, 1.e., inte-
grated as a whole to facilitate installation with the frame

module 300.

In the embodiments of the present disclosure, as shown 1n
FIG. 1, 1n the back cover 210, the main cover body 211 1s
fixedly connected to the outer frame body 310 and/or the
inner frame body 320, and an opening 2111 1s provided on
the main cover body 211; the auxiliary cover body 212 1s
fixedly connected to the main cover body 211 through the
opening 2111, the auxiliary cover body 212 includes a
groove 2121 having an opening direction facing the display
module, and the circuit board 220 1s fixed on a surface of the
auxiliary cover body 212 away from the main cover body
211, 1.e., fixed on a surface of the groove 2121.

With this implementation structure, the back cover cov-
ering the surface of the display module 100 away from the
display surface 1s composed of two parts, where the auxil-
1ary cover body 212 1s used to install the circuit board 220,
and the main cover body 211 1s used to fixedly connect with
the outer frame body 310 and/or the inner frame body 320.
Optionally, the main cover body 211 and the auxiliary cover
body 212 are made of different materials. For example, the
main cover body 211 1s made of plastic material, and the
auxiliary cover body 212 1s made of metal material. The
auxiliary cover body 212 for mounting the circuit board 220
1s made of metal matenal so as to ensure stability of the
circuit board 220 installation.

Optionally, the main cover body 211 1s made of electro-
magnetic shielding material or conductive material. On the
one hand, electromagnetic shielding material 1s used to
prevent external signals from interfering with signals of
internal circuit board. On the other hand, a conductive
material can facilitate good heat dissipation of the circuit
board.

In addition, the main cover body 211 1s made of plastic
materials, which can be directly cut to form the opeming
2111 during production without mold processing so as to
save mold costs. In addition, the main cover body 211 uses
plastic materials that are lighter than metal materials, which
reduces an overall weight of the back shell.

In this implementation, optionally, in order to ensure
aesthetics of an outer surface of the back cover 210, a
surface of the auxiliary cover body 212 exposed through the
opening 2111 and a surface of the main cover body 211
facing away from the display module 100 are located 1n
substantially a same plane. In this way, a surface of the back
cover 210 (that 1s, the back shell of the display device) away
from the display surface of the display module 1s substan-
tially flat.

Optionally, the main cover body 211 and the auxiliary
cover body 212 may be connected by a screw. However,
those skilled 1n the art can understand that the main cover
body 211 and the auxiliary cover body 212 can also be
fixedly connected by other common connection methods,
such as various forms of nails and pins, wedges, mortises,
dovetails, and the details will not be repeated herein.

Optionally, a flanging 1s provided on the auxiliary cover
body 212 to ensure airtightness of connection between the
auxiliary cover body 212 and the main cover body 211 and
prevent dust from entering.,

Further, optionally, a heat dissipation hole may be pro-
vided on the main cover body 211 for heat dissipation of the
display module 100. Optionally, a layer of thermally con-
ductive material, such as thermally conductive silica gel, 1s
attached between a heating element of the display module
100 and the main cover body 211, and/or between the circuit
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board 220 and the auxiliary cover body 212 to further realize
heat dissipation of the display module 100.

In addition, a thermally conductive layer 1s provided
between a chip on a surface of the circuit board facing the
auxiliary cover body 212 and the auxiliary cover body 212.
For example, the thermally conductive layer 1s silica gel to

facilitate further internal heat dissipation of the display
device.

According to one implementation, optionally, the circuit
board 220 has an engagement hole, the surface of the groove
2121 has an engagement block, and the circuit board 220 1s
fixed to the auxiliary cover body 212 through cooperation
between the engagement hole and the engagement block.
Where the circuit board 220 can be fixed to the auxiliary
cover body 212 through engagement between the engage-
ment hole and the engagement block. It should be noted that
the connection between the circuit board 220 and the aux-
iliary cover body 212 1s not limited to be only fixing by
engagement, for example, 1t may also be realized by a screw
connection, and each implementation will not be illustrated
separately here.

According to the embodiments of the present disclosure,
optionally, a distance between the circuit board 220 and the
auxiliary cover body 212 is substantially smaller than a
distance between the circuit board 220 and the display
module 100.

By making the distance between the circuit board 220 and
the auxiliary cover body 212 made of metal material closer,
heat dissipation through the auxiliary cover body 212 1s
facilitated.

According to the embodiments of the present disclosure,
in one 1mplementation of the display device as shown 1n
FIG. 2, the outer frame body 310 1s formed as an integrated
structure of a frame shape.

Optionally, as shown 1n FIG. 3 and FIG. 4, the inner frame
body 320 includes a plurality of side frames 321 connected
end to end 1n sequence, the plurality of side frames 321 are
connected to form a frame shape, and two adjacent side
frames are fixedly connected by an adapter.

In this implementation, optionally, 1n order to adapt to a
quadrilateral structure of the display module 100, the outer
frame body 310 and the inner frame body 320 are both
formed into a quadrilateral frame.

Specifically, as shown 1n FIGS. 5 and 6, an adapter 322 for
connecting the side frames 321 to form the inner frame body
320 connects two side frames 321 extending in different
directions. That 1s, specifically, each adapter 322 1s provided
at a corner position ol the mmner frame body 320 for
connecting two side frames 321 extending in different
directions (1.e., extending substantially perpendicular to
cach other) at the corner position.

Among them, as shown in FIG. 5, 1n connected first side
frame 3211 and second side frame 3212 of the plurality of
side frames 321, a first end surface 32111 of the first side
frame 3211 1s attached to a second end surface 32121 of the
second side frame 3212, and the adapter 322 1s provided on
a side of the side frame 321 away from the outer frame body
310 and 1s connected to the first side frame 3211 and the
second side frame 3212.

With this implementation structure, the plurality of side
frames 321 connected by the adapters 322 are formed as an
end-to-end fashion, and any one end surface of any one side
frame 321 1s attached and fixed to one end surface of an
adjacent side frame 321 to ensure shape stability of the inner
frame body 320 of a quadnlateral formed by the plurality of
side frames 321.
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In the embodiments of the present disclosure, as shown 1n
FIGS. 7 and 8 in combination with FIGS. 1 and 2, the first

side frame 3211 and the second side frame 3212 (that 1s,
cach side frame 321) respectively include: a main frame
body 330 arranged to be attached along the inner wall of the
outer frame body 310; and a side frame body 340 connected
to the main frame body 330 and extending to a side away
from the outer frame body 310.

Specifically as shown 1 FIG. 9 1n combination with
FIGS. 5 and 6, the adapter connecting the first side frame
3211 and the second side frame 3212 includes: a first side
surface 3221 attached to the main frame body 330 of the first
side frame 3211, a second side surface 3222 attached to the
side frame body 340 of the first side frame 3211, a third side
surface 3223 attached to the main frame body 330 of the
second side frame 3212, and a fourth side surface 3224
attached to the side frame body 340 of the second side frame
3212.

With this implementation structure, the adaptor 322 1s
formed 1n an “L” shape, and connected to each side frame
321 through two side surfaces respectively to ensure stabil-
ity ol connection with the side frames 321.

Optionally, the adaptors 322 are connected to the side
frames 321 through screws respectively. However, those
skilled 1n the art can understand that the adaptor 322 and
cach side frame 321 can also be fixedly connected by other
common connection methods, such as various forms of nails
and pins, wedges, mortises, dovetails, and the details will
not be repeated herein.

According to the embodiments of the present disclosure,
optionally, as shown i FIGS. 5 to 7, optionally, both ends
of each side frame 321 are respectively provided with a slot
350 on a side facing away from the outer frame body 310,
and the adapters 322 are embedded in the slots 350.

Specifically, by providing the slot 350, a space for accom-
modating the adapter 322 1s formed on the side of the side
frame 321 facing away from the outer frame body 310.
Optionally, a width of the slot 350 provided on the side
frame 321 matches a width of the adapter 322. As shown 1n
FIGS. 5 and 6, a direction a of the width 1s perpendicular to
a direction from one end to the other end of the side frame
321 when the adapter 322 1s provided in the slot 350. In this
implementation structure, by matching the width of the slot
350 with the width of the adaptor 322, the adaptor 322
cannot move 1n a direction perpendicular to a length exten-
sion direction of the side frame 321 when the adaptor 322 1s
provided in the slot 350. The adapter 322 1s limited 1n the
slot 350 to facilitate subsequent 1nstallation and fixation with
the side frame 321, which may ensure that the adapter 322
1s stably installed on the side frame 321.

According to the embodiments of the present disclosure,
optionally, as shown 1n FIGS. 4 to 7, an inner wall of the slot
of the first side frame 3211 close to the second side frame
3212 includes a limiting surface 351 facing the second side
frame 3212 and used to limit the adapter 322 connecting the
first side frame 3211 and the second side frame 3212.

The plurality of side frames further includes a third side
frame 3213 and a fourth side frame 3214. Correspondingly,
the first side frame 3211, the second side frame 3212, the
third side frame 3213, and the fourth side frame 3214 are
connected end to end to form a frame shape. Specifically,
among the plurality of side frames 321, on the first side
frame 3211 and the third side frame 3213 facing the first side
frame, mner walls of the slots 350 arranged close to the
second side frame 3212 respectively include a limiting
surface 351 facing the second side frame 3212 and used to
limit the adapter 322. On the first side frame 3211 and the
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third side frame 3213, inner walls of the slots 350 arranged
close to the fourth side frame 3214 respectively include a
limiting surface 351 facing the fourth side frame 3214 and
used to limit the adapter 322. Where both ends of the second
side frame 3212 and both ends of the fourth side frame 3214
are respectively connected to the first side frame 3211 and
the third side frame 3213.

With this implementation structure, for two adjacent side
frames 321, such as the first side frame 3211 and the second
side frame 3212, or the first side frame 3211 and the fourth
side frame 3214, or the third side frame 3213 and the second
side frame 3212, or the third side frame 3213 and the fourth
side frame 3214, when any two adjacent side frames 321 are
installed, a part of the “L” shape of the adapter 322 may be
inserted into the slot 350 of one of the two side frames 321
firstly until moving to the limit surtace 351, and then the
adapter 322 and the side frame 321 are locked by a screw.
Based on this, the other part of the “L”” shape of the adapter
322 1s 1nserted 1nto the slot 350 of the other side frame 321,
and the two side frames 321 connected are spliced to form
a diagonal connection, and then, for example, the adapter
322 and the other side frame 321 are locked by a screw. In
this way, assembly of one end position of the two side
frames 321 1s completed, and assembly of each side frame
321 can be completed 1n sequence 1n a same process to form
a quadrilateral inner frame body 320.

In this embodiment, optionally, on the second side frame
3212 and the fourth side frame 3214, the inner wall of the
slot 350 may not be provided with limiting surfaces facing
the first side frame 3211 and the third side frame 3213,
respectively. Where, providing the limiting surfaces 351 on
the first side frame 3211 and the third side frame 3213
realize a limiting function of the adapter 322 during the
assembling process of the side frames 321, and not provid-
ing limiting surfaces on the second side frame 3212 and the
fourth side frame 3214 may reduce too many restrictions,
and facilitate adjustment of seams when the adjacent side
frames 321 are assembled.

In the embodiments of the present disclosure, optionally,
the first side frame 3211 and the third side frame 3213 are
side frames located at upper and lower ends of the display
device substantially perpendicular to a placement surface of
the display device.

It should be noted that the above-mentioned structure in
which the mner frame body 320 1s assembled and connected
through the adapters 322 1s only an example for illustration,
and the details are not limited thereto. For example, the
adapters 322 can be connected to each side frame 321
through two side surfaces, and can also be provided with
three side surfaces connected to each side frame 321 to
further ensure the stability of the connection with the side
frames 321.

The inner frame body 320 assembled through the above-
mentioned implementation structure 1s formed as a tetrahe-
dron with four outer side surfaces sequentially connected,
and has a size matching a size of four inner wall surfaces of
the outer frame body 310. In this way, when the inner frame
body 320 1s disposed inside the outer frame body 310, an
outer surface of the inner frame body 320 i1s attached to the
inner wall surface of the outer frame body 310, and the inner
frame body 320 1s installed on the outer frame body 310.
Optionally, after the inner frame body 320 1s 1nstalled on the
outer frame body 310, the mner frame body 320 and the
outer frame body 310 may be Ifurther connected, for
example, by screws, to ensure the installation stability
between the 1nner frame body 320 and the outer frame body
310 and avoid separation and fall off. Since the outer surface




US 11,632,864 B2

9

of the outer frame body 310 1s formed as an outer surface of
the display device, in order to ensure aesthetics of the
display device, an insertion direction of the screws connect-
ing the inner frame body 320 and the outer frame body 310
1s from the mnner frame body 320 to the outer frame body 310
so that the mserted screws may be completely or partially
covered.

Optionally, when the side frames 321 of the inner frame
body 320 and the outer frame body 310 are locked by the
screw, the screws are provided at a position between the
display module 100 and the outer frame body 310 and/or at
a position between the back cover 210 and the outer frame
body 310 to be completely or partially covered by the
display module 100 and the back cover 210, so as to ensure
that 1n an assembly of a whole machine, the screw connect-
ing the outer frame body 310 and the inner frame body 320
cannot be seen from a rear side of the display module 100
and ensure that disassembly and assembly of the display
module 100 and replacement of the outer frame body 310 are
relatively easy.

According to the embodiments of the present disclosure,
as shown 1 FIG. 2 and FIG. 3, optionally, a through hole
323 1s defined on the 1inner frame body 320, and a blind hole
311 1s provided on the outer frame body 310 at a position
opposite to the through hole 323.

The display module further includes an antenna (not
shown), where the antenna penetrates the through hole 323,
extends into the blind hole 311, and 1s fixed on the outer
frame body 310.

Optionally, an outer surface of the antenna i1s provided
with a first msulating layer. The first insulating layer 1s
provided to avoid a problem of that contact between the
antenna and the mmner frame body 320 made of the metal
material aflects operation of the antenna when the antenna
shakes or falls in an event of external vibration or failure of
an adhesive layer between the antenna and the outer frame
body 310. When the inner frame body 320 1s made of metal
material, and the outer frame body 310 1s made of wood or
plastic, the implementation structure 1s adopted to extend the
antenna on the display module through the inner frame body
320 to the outer frame body 310, so that the antenna may be
as close as possible to the outer frame body 310, and a metal
shielding layer should be avoided around the antenna to
avoid a shielding effect of the inner frame body 320 made of
metal material on the antenna, so as to ensure suthcient
signal strength of an antenna signal.

Optlonallyj at least two through holes 323 are provided on
the mner frame body 320 and are located on two adjacent
side frames 321 of the inner frame body 320. Optlonally,,
through holes 323 may be respectively provided on the side
frames 321 corresponding to an upper iframe and a right
frame of the display device. Correspondingly, blind holes
311 are respectively provided at corresponding positions on
the outer frame body 310.

As shown 1 FIG. 1, the display device according to the
embodiments of the present disclosure further includes a
fixing plate 500. The fixing plate 500 includes a first fixing
hole and a second fixing hole, where the fixing plate 500 1s
fixed on the display module 100 through the first fixing hole,
and the second fixing hole corresponds to a hole position of
the main cover body 211.

Specifically, the main cover body 211 1s provided with a
hole corresponding to the second fixing hole, and holes
provided on the main cover body 211 and the fixing plate
500 can be used to connect the display device to other
pendants for wall hanging.
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For the display device according to the embodiments of
the present disclosure, referring to FIG. 1 to FIG. 11, an
assembly process may include the following steps:

1) the 1nner frame body 320 and the outer frame body 310
are combined to form the frame module;

2) the circuit board 220 1s installed on the auxiliary cover
212, and the auxiliary cover 212 is fixedly connected to the
main cover body 211, and then the circuit board 220 1s
installed on the display module 100, and the display module
100 1s combined with the back cover 210 to form as a display
integrated device;

3) the display integrated device 1s provided to be opposite
to the frame module, the display module 100 1s located in the
space enclosed by the inner frame body 320, and an edge of
the main cover body 211 1s attached to the inner frame body
320; 1in the embodiments of the present disclosure, option-
ally, as shown 1 FIG. 7 and FIG. 8, the edge of the main
cover body 211 1s attached to the side frame body 340 of the
side frame 321 of the inner frame body 320. As shown 1n
FIG. 3 and FIG. 4, the side frame body 340 of each side
frame 321 1s provided with a plurality of grooves 324 spaced
apart. Specifically, when the display module 100 1s installed
in the frame module, a pressing sheet 400 1s attached to the
groove 324. As shown in FIG. 10, the pressing sheet 400
abuts against the display module 100 and the side frame
body 340 to fix the display module 100 on the side frame
body 340 to realize a fixed connection between the display
module 100 and the side frames, as shown 1n FIG. 11.

According to the embodiments of the present disclosure,
as shown 1 FIG. 11, when the inner frame body 320 is
embedded in the outer frame body 310, in a direction
substantially perpendicular to an extending length direction
of the side frame 321 of the inner frame 320, a width of the
inner frame body 320 1s substantially smaller than a width of
the outer frame body 310, so that the entire inner frame body
320 1s embedded in a space enclosed by the outer frame
body 310. Optionally, the display integrated device formed
by the combination of the display module 100 and the back
cover 210 1s also entirely embedded in the space enclosed by
the outer frame body 310, so that only an outer side surface
of the outer frame body 310 can be viewed from a side of the
entire display device.

It should be noted that the assembly process of the display
device 1s not limited to a sequence defined by the above
steps. For example, the following process may also be used:

1) the 1nner frame body 320 and the outer frame body 310
are combined to form the frame module;

2) the display module 100 1s provided 1n a space enclosed
by the inner frame body 320, and is fixedly connected to the
inner frame body 320 through the pressing sheet 400;

3) after the circuit board 220 1s installed on the auxiliary
cover body 212, the circuit board 220 1s installed on the
display module 100;

4) the main cover body 211 1s covered on a side of the
display module 100 away from the display surface. And the
edge of the main cover body 211 1s attached to the inner
frame body 320 and 1s fixedly connected to the inner frame
body 320 and the auxiliary cover body 212.

In the display device according to the embodiments of the
present disclosure, an outer frame body and an mnner frame
body are combined to form a frame module, and a circuit
board 1s provided on the back cover, and the display module
and the back cover form a display integrated module. The
frame module and the display integrated module are com-
bined and assembled to form the display device. So that the
installation and assembly of the display device 1s simpler
and more convenient.
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The foregoing descriptions are merely preferable imple-
mentations of the present disclosure. It should be noted that
a person of ordinary skill in the art may make several
improvements or polishing without departing from the prin-
ciple of this disclosure and the improvements and polishing
shall fall within the protection scope of the present disclo-
sure.

The invention claimed 1s:

1. A display device, comprising:

a display module comprising a display panel;

a back cover comprising a main cover body and an

auxiliary cover body that are detachably connected;

a circuit board; and

a frame module comprising (1) an outer frame body, and

(1) an 1nner frame body embedded 1n an 1nner wall of
the outer frame body and connected with the outer
frame body,

wherein the display module 1s fixedly connected to the

inner iframe body; the circuit board 1s fixed on the
auxiliary cover body and 1s electrically connected to the
display module; the back cover faces a surface of the
display module away from a display surface, and the
back cover i1s fixedly connected with the mner frame
body,

an opening 1s provided on the main cover body, the

auxiliary cover body i1s connected to the main cover
body through the opeming, and a surface of the auxihary
cover body exposed through the opening and a surface
of the main cover body facing away from the display
module are located 1n a same plane, and

the auxiliary cover body comprises a groove having an

opening direction facing the display module, and the
circuit board 1s fixed on a surface of the groove.

2. The display device according to claim 1, wherein the
main cover body and the auxiliary cover body are made of
different matenals.

3. The display device according to claim 2, wherein the
main cover body i1s made of plastic material, and the
auxiliary cover body 1s made of metal material.

4. The display device according to claim 2, wherein the
main cover body 1s made of electromagnetic shielding
material or conductive material.

5. The display device according to claam 1, wherein a
thermally conductive layer 1s provided between a chip on a
surface of the circuit board facing the auxiliary cover body
and the auxiliary cover body.

6. The display device according to claim 1, wherein the
circuit board has an engagement hole, a surface of the
groove has an engagement block, and the circuit board 1is
fixed to the auxiliary cover body through the engagement
hole and the engagement block.

7. The display device according to claim 1, wherein a
distance between the circuit board and the auxiliary cover
body 1s smaller than a distance between the circuit board and
the display module.

8. The display device according to claim 1, wherein the
inner frame body comprises a plurality of side frames
connected end to end 1n sequence, the plurality of the side
frames are connected to form a frame shape, and two
adjacent side frames are fixedly connected by an adapter.

9. The display device according to claim 8, wherein each
of the adapters connects two of the side frames extending 1n
different directions.

10. The display device according to claim 9, wherein the
plurality of the side frames comprise a first side frame and
a second side frame that are connected with each other, one
end surface of the first side frame 1s attached to one end
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surface of the second side frame, the adapter 1s arranged on
a side away from the outer frame body, and 1s connected to
the first side frame and the second side frame.

11. The display device according to claim 10, wherein the
first side frame and the second side frame respectively
COmprises:

a main frame body arranged to be attached along the inner

wall of the outer frame body; and
a side frame body connected to the main frame body and
extending to a side away from the outer frame body,

wherein the adapter comprises: a first side surface
attached to the main frame body of the first side frame,
a second side surface attached to the side frame body of
the first side frame, a third side surface attached to the
main frame body of the second side frame, and a fourth
side surface attached to the side frame body of the
second side frame.

12. The display device according to claim 10, wherein the
first side frame and the second side frame are respectively
provided with a slot on a side facing away from the outer
frame body, and the adapter 1s embedded in the slots.

13. The display device according to claim 12, wherein an
inner wall of the slot of the first side frame close to the
second side frame comprises a limiting surface facing the
second side frame and used to limit the adapter connecting
the first side frame and the second side frame.

14. The display device according to claim 13, wherein the
plurality of the side frames further comprises a third side
frame and a fourth side frame, and the first side frame, the
second side frame, the third side frame, and the fourth side
frame are connected end to end to form a frame shape;

wherein on the first side frame and the third side frame

facing the first side frame, inner walls of the slots
arranged close to the second side frame respectively
comprise a limiting surface facing the second side
frame and used to limit the adapter;

on the first side frame and the third side, inner walls of the

slots arranged close to the fourth side frame respec-
tively comprise a limiting surface facing the fourth side
frame and used to limit the adapter;

both ends of the second side frame and both ends of the
fourth side frame are respectively connected to the first
side frame and the third side frame.

15. The display device according to claim 1, wherein a
through hole 1s defined on the inner frame body, and a blind
hole 1s provided on the outer frame body at a position
opposite to the through hole;

the display module further comprises an antenna, wherein

the antenna penetrates the through hole, extends nto
the blind hole, and 1s fixed on the outer frame body.

16. The display device according to claim 15, wherein an
outer surface of the antenna 1s provided with a first insulat-
ing layer.

17. The display device according to claim 1, wherein the
inner frame body and the outer frame body are connected by
a screw, and an 1nsertion direction of the screw 1s a direction
from the mner frame body to the outer frame body.

18. The display device according to claim 1, wherein the
outer frame body 1s made of wood or plastic material, and
the 1nner frame body 1s made of metal.

19. The display device according to claim 1, wherein the
display device further comprises a fixing plate provided
between the display module and the main cover body, and
the fixing plate comprises a first fixing hole and a second
fixing hole, the fixing plate 1s fixed on the display module
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through the first fixing hole, and the second fixing hole
corresponds to a hole position of the main cover body.
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